Projections from the central nucleus of the amygdala to the nucleus pontis oralis in the rat: an anterograde labeling study.
The present study was designed to elucidate the neuronal projections from the amygdala to the nucleus pontis oralis (NPO). We propose that glutamatergic cells in the central nucleus of the amygdala (CNA) activate neurons in the NPO, which is the critical brainstem site that is responsible for the generation and maintenance of active (REM) sleep. Phaseolus vulgaris-leucoagglutinin (PHA-L), an anterograde transported neuronal tracer, was iontophoresed into the CNA of adult male Sprague-Dawley rats. After a survival time of 7-8 days, the animals were perfused with a fixative and brain tissue was prepared for histological analysis. Sections of the NPO and CNA, which were immunostained with an antibody against PHA-L, were examined with light microscopy. In addition, in order to identify the phenotype of PHA-L-labeled fibers and terminals in the NPO, a double immunohistochemical technique was employed with antibodies against PHA-L and the vesicular glutamate transporter type 2 (VGluT2). Numerous PHA-L-labeled axons and terminals were found in the NPO ipsilateral to the injection site in the CNA. Within the NPO, the majority of labeled fibers were located in the dorsolateral portion of the caudal part of the nucleus. Double-labeling immunostaining studies revealed that PHA-L-labeled axons and terminals in the NPO were glutamatergic. The present demonstration of direct, excitatory (glutamatergic) projections from the CNA to the NPO provide an anatomical basis for the amygdalar control of active sleep.